Summary: GermOnline is a web-accessible relational database that enables life scientists to make a significant and sustained contribution to the annotation of genes relevant for the fields of mitosis, meiosis, germ line development and gametogenesis across species. This novel approach to genome annotation Wiederkehr et al., 2004) 
Introduction
Recent advances in genomics have spawned a huge amount of data in the form of DNA sequences, RNA concentrations and protein structures which need to be organized and provided for downloading through web-accessible databases (Baxevanis, 2003) . A major challenge to those working in biology and bioinformatics is keeping pace with the genome sequencing facilities which produce DNA sequence data so efficiently that annotation has become the limiting factor. One approach to overcome this problem is to separate the genes into groups relevant for biological processes and to solicit life scientists to contribute their knowledge . Such an effort must be based upon a cross-species approach because fundamental biological processes, for example mitotic growth and sexual reproduction, involve conserved genes.
Here we describe the model and the specifications of GermOnline, a web-based platform for cross-species gene annotation and microarray data visualization. The platform is developed by life scientists in cooperation with curators and computer scientists and covers mitosis, meiosis and germ cell development. These processes have been studied for many years in a variety of organisms . A detailed description of the novel approach and how to contribute and retrieve information from GermOnline are published elsewhere Wiederkehr et al., 2004) . The database presented here will be an extremely useful tool because knowledge in the form of text, images, controlled
Systems and Methods
The server network consists of one master at the Biozentrum (Basel) and three mirrors:
Stanford University (Palo Alto), the IGH (Montpellier) and the University of Tokyo. The database and its web interface are developed using MySQL, PHP, Perl and Javascript. The 
The GermOnline data sources and interconnectivity
During submission authors choose a locus from lists established by species-specific reference databases or, in the case of Z. mays and X. laevis, Swiss-Prot (Table 1) . A locus is identified by the orf_id which is associated with external locus identification numbers, genetic names and aliases as published in the literature and provided by the reference databases and other sources. During the monthly locus updates newly defined genes are inserted and those that have become obsolete are deleted. Should the latter group include curated genes, the authors will be alerted to the conflicting annotation data before the locus is deleted from the database.
GermOnline's report pages for conserved genes are directly connected between species; such links are currently available for the yeasts and the mammals.
We seek to establish reciprocal cross-references to other databases. 
The submission/curation process
During submission and curation the author, the curator and GermOnline staff (GeOmaster) interact until the contribution is published (Figure 1, panel A) ; automatic e-mails are sent to inform the participants about the state of the process. First, an author selects a locus from a list provided in the pre-submission form. If no previously published contribution is on record an empty form is called up. Should an author update an existing entry, the form contains the corresponding text, keywords, images and references. After submission, the GeOmaster assigns the data to a curator who can accept or reject the submission or ask for revisions.
Deletion requests are manually processed by the GeOmaster after consultation with the author.
Database structure and implementation
The database model is designed to fulfil three major functions (Figure 1, panel Thirdly, the model organises data from microarray studies displayed as curves or bar diagrams and provides complex queries for genes that display a particular transcriptional pattern (Mata et al., 2002; Primig et al., 2000; Reinke et al., 2000; Williams et al., 2002) . The expression data is kept in the Sample and ExpressionValue tables.
The lists of loci identified in various expression profiling experiments are stored in the AnalysisValue and can be called up through advanced search forms.
Conclusion
We describe the first functional web-based platform for community annotation and microarray data visualization designed to organise data by biological subjects and across 
